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ABSTRACT 
The CURIOS project explores how digital archives for rural 
community heritage groups can be made more sustainable 
so that volunteer members can maintain a lasting digital 
presence. It is developing software tools to help remote 
rural communities to collaboratively maintain and present 
information about their cultural heritage. The objective is to 
investigate the use of semantic web/linked data technology 
WR EXLOG D JHQHUDO IOH[LEOH DQG ³IXWXUH SURRI´ VRIWZDUH
platform that could help such projects to develop digital 
archives and to be sustainable over time. As an 
interdisciplinary project we aim to synthesise a narrative 
that draws from both social science and computer science 
perspectives by critically reflecting upon the novel 
approach taken and the on-going results that are being 
produced. 
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MOVING TOWARDS COMMUNITY DIGITAL HERITAGE 
Rural areas are characterised by a strong identity of people 
with place. These identities draw on a repertoire of cultural 
norms, knowledge, histories, customs and practices which, 
taken together, construct unique place identities. This 
cultural distinctiveness is dynamic given traditional cultural 
practices are reproduced and others introduced as cultural 
systems evolve and adapt. Forms of cultural expression, 
such as story-telling, music and song, poetry and literature, 
dance and drama, together with material objects, artifacts, 
sites and cultural spaces, are resources for interacting with 
the past and for experiencing the present. In the collection 
and transmission of these collections there has been a 
growing sense that the traditional methods for doing this are 
failing [13].  
In order to address this problem, digital solutions have been 
sought but this has been a problematic process due to a 
number of variances. These include the constant changing 
of file types, software and codes of best practice, as well 
problems to do with cost and the sheer amounts of 
µDQDORJXH¶Gata to convert. National institutions have been 
leading the way in this process, but with the production of 
such local cultural repertoires, which as Flynn [6] suggests 
µDUHWKHJUDVVURRWVDFWLYLWLHV¶ZKHUHµFRQWURODQGRZQHUVKLS
RI WKH SURMHFW LV HVVHQWLDO¶, there has been a failure to 
consider the needs of community heritage groups in these 
processes [7]. Additionally, such groups do not want to be 
subsumed into national archives, which they do not control, 
are not sensitive to their needs and are juxtaposed 
LGHRORJLFDOO\WRWKHSURGXFWLRQRIWKHLURZQµSODFHKLVWRU\¶
)ROORZLQJ&UHVZHOO¶V[5] claim that such archives represent 
µVSDFHV RI PDUJLQDOL]HG PHPRU\¶ &85,26 LV WKHUHIRUH
seeking a solution, using open linked data, in which a 
system can be developed that is attuned to the specificity of 
a local heritage but can also take advantage of already 
collected materials from elsewhere. 
LINKED OPEN DATA: TOWARDS AN ARCHIVE FOR 
THE FUTURE? 
Digital archives can have several limitations, particularly 
when collected and maintained by different community 
groups. Firstly, due to community heritage often being 
gathered by volunteers there is a wide range of computer 
literacy across individuals as well as organisations. 
Secondly the data formats between collections and tools for 
digitising heritage data are not consistent. For example, 
some groups may choose to use common multipurpose 
tools such as spreadsheets to maintain their archives. Others 
may use pre-existing genealogy software or a traditional 
relational database. Larger organisations such as national 
institutions may choose other formats to meet their specific 
requirements such as Key-Value data-stores for 
performance or Resource Description Framework (RDF) 
triplestores for integration and reusability.  
Due to the wide ranging and different types of data formats, 
it is not trivial for digitalised cultural heritage to be reused 
and integrated with each other. Most digital archives, 
therefore, can only be exploited separately, meaning 
connecting local cultural heritage with national archives 
 cannot be done easily. The integration of knowledge from 
different digital archives where possible, has been done 
manually by humans. To automate this process, i.e., to 
integrate/contextualise contents from different archives, it is 
important to keep data in an open and reusable format [4].  
A solution to an open and reusable data format is the 
Linked Open Data format. The emergence of the Semantic 
Web [14] has led to several standard formats for 
representing and interchanging data [2,8]. In 2009, Tim 
Berners-Lee proposed linked data as a set of best practices 
using standard web technologies to publish and link data on 
the web [11].  These practices involved publishing data 
using Uniform Resource Identifiers (URIs) such as web 
addresses and relating those using defined relationships 
(links). The description of data is then stored as RDF triples 
in the form: 
<subject link object>  
where subject is a URI, link specifies the type of 
relationship between the subject and object, and object can 
be either a literal (i.e., raw data such as numbers, text) or a 
URI. Using this format, information regarding a subject 
(e.g., a URI) will be stored as a set of triples in an RDF-
supported database, usually referred to as a triplestore.  
For example ³$QJXV0DFORHGOLYHVDW&DOERVW´ZRXOGEH
represented in RDF triples as: 
<hc:23160 dc:title ³$QJXV0DFOHRG´> 
<hc:23160 hc:liveat hc:1914> 
KFGFWLWOH³&DOERVW´! 
The above example describes two subjects in the Hebridean 
Connections archive: Angus Macleod (hc:23160) and 8 
Calbost (hc:1914) by their titles and the relationship 
between them, e.g., hc:liveat (hc: and dc: are prefixes to 
identify namespaces for the vocabulary being used). Data 
holding in the RDF triples can be retrieved and updated by 
users via SPARQL, a query language for retrieving and 
maintaining data stored in RDF format. 
So far, there has been a vast increase in the number of 
linked data datasets becoming available on the web [3]. By 
making use of linked data, cultural repositories would have 
the potential for reuse and integration with further related 
data sources. Using Linked Open Data formats, multiple 
datasets can be integrated and jointly exploited by 
SPARQL. There have been several attempts to bring 
cultural heritage data into the Linked Open Data formats 
such as in the CultureSampo project [10]  and the 
OpenART project [9].  
The CultureSampo project aims to create a cultural heritage 
archive for the whole nation by providing an infrastructures 
and a set of tools to publish and annotate contents 
collectively. The case study used in this project is the 
Finnish cultural heritage archives. On a smaller scale, the 
OpenART project brings an important arts research dataset, 
³The London Art World 1660-1735´, to the Linked Open 
Data format so that contents about the art world during that 
period can be contextualised and linked to the Tate 
collection and referred to the relevant contemporary art 
works.  
The CURIOS project also aims to overcome the data 
heterogeneity problem by keeping cultural heritage data in 
the Linked Open Data format.  Yet unlike above projects, 
which focus on a specific dataset/case-study, CURIOS aims 
to not only exploit existing linked datasets but also allow 
the creation of new ones. To do so, CURIOS provides a set 
of software and tools to assist users with limited Semantic 
Technology knowledge in producing and consuming their 
cultural heritage in the form of linked data. 
CASE STUDY ± HEBRIDEAN CONNECTIONS 
In the past 40 years around 20 µ&RPDLQQ(DFKGUDLGK¶ have 
been established in the Outer Hebrides, a group of islands 
off the West coast of mainland Scotland. Comainn 
(DFKGUDLGK LV D *DHOLF SKUDVH PHDQLQJ µ+LVWRULFDO
Societies¶DQG they are community run groups that began in 
WKH ¶V ZLWK D YHU\ VSHFLILF SROLWLFDO DQG FXOWXUDO
purpose ± to preserve the culture, history and language of 
the primarily Gaelic regions of Scotland. Comainn 
Eachdraidh across the Outer Hebrides are often very 
geographically based, both physically within their 
community space and with a specific focus on their local 
community history, meaning each can have very different 
aims and objectives. Such community heritage practices 
KDYH EHHQ GHVFULEHG DV D µPHVV\¶ HQGHDYRXU ZLWK D ZLGH
variety of different formal and informal practices [12,17]. 
The archives embrace different registers of social memory 
from tangible to intangible heritage, which have been 
collected and ordered in a variety of different ways: from 
WKHKLJKO\µSURIHVVLRQDO¶WRWKHPore bespoke and sporadic. 
As the Comainn Eachdraidh groups are voluntary 
community archives, they are rooted in local historical 
values, hence there is often little consistency between 
groups regarding cataloguing, archiving and content 
management.  
Hebridean Connections (HC), which is a community-
managed, online historical resource, was formed due to the 
driving force of a single member of a Comainn Eachdraidh 
with a background in IT who saw the benefit of digitising 
and connecting the different historical catalogues [15]. The 
idea was proposed to the different Comainn Eachdraidh, 
with four groups (Bernara, Uig, Pairc and Kinloch) actively 
involved in securing a Heritage Lottery Fund (HLF) bid 
that funded the creation of the HC website 
(www.hebrideanconnections.com/). This initial phase fell 
into abeyance due to a number of reasons (to be discussed 
in the following section) but has been resurrected through a 
second funding phase (which is collaborating with the 
CURIOS Project) and currently has two paid 
director/administrative staff funded by the Scottish 
*RYHUQPHQW¶V 3HRSOH¶V &RPPXQLW\ )XQG 3&) and has 
 expanded from the original four Comainn Eachdraidh to ten 
historical societies.  
HC is one example of a community-built digital cultural 
heritage repository where their long-term future is unclear. 
The project website, which was launched in 2006, holds 
some 100,000 records relating to the genealogy, history, 
archaeology, and cultural traditions of the Outer Hebrides. 
The collections are currently expanding as the additional six 
Comainn Eachdraidh are contributing their collections, and 
the vision is to expand the collections to incorporate all 
materials held by the remaining Comainn Eachdraidh. The 
project is enabling local heritage archives to become 
accessible to international diasporic communities, 
especially those with genealogical connections back to the 
islands. The collections fall outside the national and even 
local (government) institutional frameworks, hence local 
people are the 'gatekeepers' of their own heritage and are 
selecting what to commemorate based on their own customs 
of remembering. Additionally, the website encourages 
contributions from its users and therefore has the potential 
to foster reciprocal knowledge exchange across 
geographical boundaries. This kind of digital archive can 
have significant social impacts for the communities 
involved both at a local and global level. The initiative is 
heavily dependent upon the volunteer efforts of the 
Comainn Eachdraidh members and their on-going desire to 
convert their analogue collections into a digital form. 
Sustainability and the Problem Case 
The long-term future of Hebridean Connections is unclear, 
with many issues surrounding the current system arising 
since the initial grant (as mentioned). In particular, there are 
concerns around how small communities like this maintain 
such collections when funding periods have finished. This 
is something the CURIOS project has been trying to 
address, with its approach picking up from the failings of 
the HLF phase of HC. The following section will now 
detail the problem case for CURIOS before moving to 
detail the solutions proposed. 
The initial website was developed by a private development 
company using proprietary software funded by the initial 
grant. The proprietary software restricted the use of the 
system via licenses and only four licenses were able to be 
purchased. These licenses were applied to four computers 
each physically located in Comainn Eachdraidh centres. 
This restriction on data entry made inputting records 
difficult and four staff were employed (one at each society) 
on short-term contracts to actually carry out the data entry 
to the system. The use of paid staff to digitise the physical 
records added a barrier to the Comainn Eachdraidh in that it 
stopped volunteers from being able to contribute to the 
project and restricted the progress of data entry to one 
person at a time.  
Additionally, two new Comainn Eachdraidh groups decided 
to join the project but there was no additional funding to 
purchase licences, meaning a member from each of these 
groups had to physically travel to another Comainn 
Eachdraidh to use their computer to enter records. Records 
were also automatically assigned ownership based on 
licenses, meaning the two new groups records were 
automatically assigned to the Comainn Eachdraidh 
computer they were using, but there was no way for this to 
be changed without purchasing more licenses.      
As the project developed, this situation raised the problem 
that any changes to the system required more financial 
investment in the software. For community led cultural 
heritage groups, funds are always scarce yet as the digital 
collection grew, the Comainn Eachdraidh became more 
aware of what was possible through digitisation and wanted 
to expand. The feasibility of this growth taking place within 
the constraints of the proprietary was not possible; hence 
when the HLF funding ended so did this phase of the 
project. The process of digitisation thus created a number of 
issues for Hebridean Connections: 
x How to expand the project remit without 
additional funding for developers? 
x Scalability issues, such as how can more Comainn 
Eachdraidh collections be integrated in a closed 
system?  
x How can more volunteers be given access to the 
system? 
x How can appropriate training be given to 
volunteers? 
x How can we maintain our cultural archives 
independently? 
The End of the Proprietary Software  
After the HLF ran out there was no funding available to 
employ paid staff to continue the data entry. This caused a 
significant pause in the digitisation of the Comainn 
Eachdraidh collections for a number of reasons: the 
volunteers had not been responsible for the data entry 
previously; the software being used was no longer suitable 
as the project had continued to grow with multiple groups 
wanting to join but with no way for them to enter data; and 
finally, the new groups had different types of data within 
their collections that could not be added to the closed 
database design.  
It was at this point that the CURIOS project began to 
investigate a suitable solution to the problem of how digital 
archives for rural community heritage groups can be made 
more sustainable, so that volunteer members can maintain a 
lasting digital presence. It was during the initial stages of 
the CURIOS project that more issues with the existing 
software became apparent. As all the data had been entered 
into an external database, in order to access and recover the 
original digitised data Hebridean Connections had to pay 
the external software company for access to their own data.  
The format of the original data within the database was very 
restrictive and did not lend itself to being expanded. Some 
 of the data within the database was out of date as it had 
been given to Hebridean Connections from the Royal 
Commission on Ancient and Historical Monuments of 
Scotland (RCAHMS) to enhance the information about 
important local features of the Outer Hebrides. This data 
from RCAHMS had been directly copied from their data 
source but had not been updated since it was copied. 
Consequently, the database would need to be completely re-
designed. 
Many of the Comainn Eachdraidh groups that had newly 
joined the HC project already had some digitized data, but 
it was within common genealogy software packages such as 
Brothers Keeper, which use a GEDCOM file format. A 
GEDCOM file contains genealogical information about 
individuals and is usually plain text and metadata showing 
the links between records. GEDCOM has many different 
proprietary extensions with most genealogy packages 
allowing the export/import of GEDCOM format but not 
necessarily the new extensions. This file format in itself 
caused problems as there was no apparent way to export a 
GEDCOM file and insert this into the pre-existing database. 
This meant many Comainn Eachdraidh groups thought they 
would have to start the digitisation process again. 
It was also found that Hebridean Connections now had the 
only digital versions of some photographs and files. As the 
Comainn Eachdraidh groups had evolved over time original 
digital files (not the hard copies) had gone astray with 
members changing or the physical archives moving 
locations.     
The issues outlined above all helped lead CURIOS to 
investigate the use of semantic web/linked data technology 
WR EXLOG D JHQHUDO IOH[LEOH DQG ³IXWXUH SURRI´ VRIWZDUH
platform that could help such projects as Hebridean 
Connections to develop digital archives and to be 
sustainable over time. 
CURIOS 
The CURIOS projeFW¶V DLP LV WR SURGXFH D VXVWDLQDEOH
system that allows a community of users to manage a 
GLJLWDO DUFKLYH RI FXOWXUDO KHULWDJH GDWD RU µFXOWXUDO
UHSRVLWRU\¶ UHOHDVLQJ WKHP IURP DQ\ VSHFLILF SURSULHWDU\
software platform. As highlighted in the CrowdMemo 
project, XVLQJµRIIWKHVKHOI¶ WHFKQRORJLHVLQQHZZD\VFDQ
allow for long-term sustainability[1] to achieve this goal, 
CURIOS has made use of existing open source content 
management system (CMS) software and Semantic Web 
standards.  
The CURIOS Content Management System 
In recent years content management systems have gained 
popularity on the web by allowing users to build and 
publish web pages without requiring in-depth knowledge of 
the underlying web technologies. The CURIOS project has 
extended the web CMS approach to allow users to manage 
repositories of linked data. This linked data CMS approach 
makes use of existing CMS software to retain the usability 
and scalability of existing tools that are familiar to users, 
whilst allowing the users to exploit the benefits of linked 
data. 
The Linked Data CMS approach has been implemented as a 
module for the popular open source web content 
management system Drupal (http://drupal.org), which we 
call the CURIOS system. There are three main reasons why 
Drupal was chosen over other open source CMS systems:  
1. Drupal has a strong developer community and 
a large collection of high-quality and free 
contributed modules. This makes the system 
more sustainable and extensible. For example, 
the users can add new features to their system 
such as galleries, automatic logout and social 
media integration easily by installing 
appropriate modules.  
2. The Drupal community has developed an 
interest in linked data technologies recently, 
introducing many useful modules to help 
integrate linked data into Drupal. By using 
pre-developed modules, the CURIOS project 
can focus on developing more generic and 
systematic solutions.  
3. Most relevant to the CSCW community is that 
Drupal has a permissions and roles system 
that allows simple and effective 
implementation of collaborative user groups. 
For each operation, such as creating or 
updating existing content, there is a 
corresponding permission whose precondition 
only allows a special group of users to be able 
to perform that operation. For instance, if a 
record is maintained by a historical society, 
then only users within that historical society 
can edit or validate the record.  
 The CURIOS system stores its data in an RDF triplestore 
and performs SPARQL queries to create, maintain and 
retrieve the data. However, the complexities of Linked 
Open Data technologies are hidden away from end-users 
via a normal CMS user interface. Therefore, CURIOS 
allows users to consume and, more importantly, produce 
OLQNHG GDWD ZLWKRXW XVHUV¶ knowledge of the underneath 
technology. SPARQL is used as the query language in 
CURIOS as it is the predominant query language for RDF 
database format and allows the system to query data from 
multiple sources and present them as a unified result. 
Unlike other approaches combining linked data and CMS, 
where linked datasets are imported into the CMS internal 
structures, CURIOS does not maintain the data in the CMS 
database and all queries and updates are performed directly 
against the RDF triplestore. As CURIOS does not store the 
GDWDLQ'UXSDO¶VGDWDEDVH, the module is loosely coupled to 
the dataset. This has the following advantages: 
 1. The dataset can be exported from the 
triplestore into different formats (e.g., XML, 
&69 -621« DW DQ\WLPH ZLWKRXW
FRQFHUQLQJ'UXSDO¶VRSHUDWLRQV.  
2. The same triplestore and dataset can be 
reused in other applications. For example, the 
CURIOS Mobile project also uses the same 
dataset and triplestore to provide an API so 
that mobile clients can reuse Hebridean 
Connections data within a tourist application.  
Building the next generation of Hebridean Connections on 
open source software and web standards has distinct 
advantages for future development and the use of the 
system. The Drupal-based system can be maintained by its 
community of users and can be extended via additional 
functionality developed by the Drupal open source 
community, e.g., to support blogging or e-commerce 
features. This community led maintenance allows for 
further future development of the cultural repositories as the 
archives develop.     
Validation and User Permissions 
 
Figure 1: CURIOS record lifecycle 
&XUUHQWO\ WKH UHFRUG¶V PHWDGDWD VXFK DV GDWD RZQHU GDWD
maintainer, editing notes and publication status are stored 
together with the dataset in the RDF triplestore. This 
approach allows the datasets to be easily reusable in other 
applications and software without exporting data from 
'UXSDO¶VGDWDEDVH+RZHYHUas different organisations have 
different group organisation, as well as policies regarding 
content creation, maintenance and validation process, 
CURIOS allows such groups/policies to be implemented in 
a flexible way by using Drupal permissions and roles 
s\VWHP)RUH[DPSOHDQ³(GLWRU´UROHDOORZVXVHUVWRFUHDWH
and update a record maintained by their group, e.g., a 
Comainn Eachdraidh group. However after being edited, 
the record will not be available to the public anymore as it 
needs to be validated by a ³9DOLGDWRU´ ZKLFK LV DOVR D
member of the same group. The lifecycle of a record within 
the CURIOS system is illustrated in Figure 1. 
$IWHU D XVHU FUHDWHV D UHFRUG WKH UHFRUG¶V PHWDGDWD DUH
automatically created by CURIOS: the owner and 
maintainer of the UHFRUG LV WKH XVHU¶V JURXS ZKLOH WKH
SXEOLFDWLRQ VWDWXV LV VHW WR ³SHQGLQJ´ $ XVHU ZLWK HGLWLQJ
permission can edit the pending record or already published 
records, given that the maintaining group of that record is 
DOVR WKHXVHU¶V JURXS+RZHYHUQRWH What an editor cannot 
HGLWWKHUHFRUG¶VPHWDGDWDDQGDOOVUHFRUGDIWHUEHLQJHGLWHG
ZLOO EHFRPH ³SHQGLQJ´ DXWRPDWLFDOO\ DQG KHQFH QHHGV
validation. A user with validating permission from the same 
group can change the publication status of a pending record 
tR³SXEOLVKHG´1RWHWKDWLQWKH+HEULGHDQ&RQQHFWLRQFDVH
study, an editor and a validator, although come from the 
same group, have mutually exclusive permissions. In other 
ZRUGVDQHGLWRUFDQRQO\HGLW WKHUHFRUG¶VFRQWHQWEXWQRW
the metadata while a validator can only editor the metadata 
but not the content. 
As a group in CURIOS is just a taxonomy-term field in the 
XVHU¶VSURILOH LW FRXOGEHHLWKHU VKDUHGDPRQJPDQ\XVHUV
within a group, or made unique for each user. As the 
Hebridean Connections case study is a multiple group 
scenarios, we allowed users to shared a group name. In 
cases where the data is only maintained by group of 
individuals, we can easily turn the group name into the 
username, and hence allow a record to be owned and 
maintained by an individual instead of a group.   
Building a CURIOS cultural heritage resource 
CURIOS uses a Web Ontology Language (OWL) to 
describe its dataset classes and properties. Once the 
ontology is described, it is necessary to provide a separate 
description of which parts of the data (and the level of 
detail) are to be managed by the website. This description 
takes the form of an application-dependent configuration 
file which is loaded as part of the Drupal module. This file 
describes the classes, fields, and relationships to be shown 
in the website and how these relate to the constructs of the 
ontology [16]. Although the configuration file could be 
generated automatically, it is a declarative description and 
can easily be edited by hand. 
The configuration file centralises the maintenance of the 
structure of the CMS with respect to the ontology, e.g., if a 
new type of page is required, the user can update the 
configuration and then run the Linked Data CMS mapping. 
When the CURIOS Drupal module is initialised, it 
automatically creates a set of Drupal resources and Views 
based on the configuration file, along with an additional set 
of pages allowing the linked data to be maintained. Drupal 
site administrators can then maintain the website generated 
by the configuration in the same way as a regular Drupal 
website. 
 Browsing and Update Functionalities 
 
Figure 2: A list of people records 
CURIOS allows users to create, update, or delete a record 
via a user-friendly GUI. For browsing, depending on the 
parameters such as the URI of a record or the resource 
types, CURIOS presents data in different ways. For 
instance, a list of records or details of a record will be 
displayed depending on whether the record URI is provided 
(see Figure 2). To support easy navigation between linked 
individuals, object properties of an RDF individual are 
presented as hyperlinks to other records as illustrated in 
Figure 3, instead of the normal text used for data type 
properties. CURIOS assists users entering data by providing 
different widgets depending on the data type the user wants 
to edit (Figure 4).  
 
Figure 3: Details of a croft (A Croft is a small rented farm)  
 
 
Figure 4: Updating special data types such as dates, 
geographical coordinates, etc. 
 
For instance,  
x Geographical coordinates, a map is displayed to 
allow users to choose a location rather than to type 
in the coordinates as text.  
x To prevent users from entering incorrect values for 
some special properties such as an occupation or a 
type of place, an auto-complete widget is 
provided.  
x It is typical that in the cultural heritage domain, 
temporal data such as dates are rather vague and 
not recorded in a consistent format. To facilitate 
users during data entry process, CURIOS provides 
a simple treatment to vague dates by introducing 
the hc:DateRange class which consists of two 
datetime datatype propertes: hc:dateFrom and 
hc:dateTo. A user can enter an exact date or a 
vague date such as a year, a season in a year, a 
decade, a century, etc, and CURIOS can convert 
the vague date into an appropriate instance of 
hc:DateRange. This mechanism separates the 
presentation of dates in the application-dependent 
interface from the actual data level.  
x To manage object properties (i.e., links) between 
individuals, CURIOS allows property add and 
remove operations as presented in Figure 4, which 
are then mapped onto corresponding SPARQL 
update queries, e.g., INSERT and DELETE, to 
insert and remove appropriate triples.  
  
Figure 5: Adding/removing object properties 
 
The CURIOS software has produced a linked data resource 
for Hebridean Connections documenting different types of 
information such as people, places, events, boats and 
businesses. The current instance of the Hebridean 
Connection data consists of over 700,000 RDF triples, 
incorporated within a relatively simple OWL ontology. The 
Drupal website, which was automatically built with the 
CURIOS tool, is already being used by Hebridean 
Connections to maintain their data; it is expected that the 
website will be opened to browsing by the general public 
shortly. 
COLLABORATION 
The CURIOS project is currently investigating the changing 
relationship the Comainn Eachdraidh groups are having 
with both each other and their collections as they continue 
the process of digitisation. We are conducting both 
individual semi-structured interviews with key members of 
different Comainn Eachdraidh and Hebridean Connections, 
focus groups/workshops with the different Comainn 
Eachdraidh groups and ethnographic research.  
Through these interviews and focus groups the Comainn 
Eachdraidh members have repeatedly highlighted why 
community lead cultural heritage is important to them and 
how the activities are conducted for the community. Three 
examples of such points are highlighted in the following 
quotes:  
"Something about the community, in the 
FRPPXQLW\DQGFUHDWHGE\ WKHFRPPXQLW\ LWVHOI´
(1) 
³,W¶VWKHYLHZRIWKHZRUOGDVVHHQIURP3DLUF´ 
³,W¶V DERXW SUHVHUYLQJ FRPPXQLWLHV KLVWRU\ DQG
culture and Gaelic and pictures and all that, for 
WKHFRPPXQLW\LWVHOI´ 
 
Data Entry 
The new CURIOS system has allowed a shift away from 
employing staff members specifically for data entry to 
allowing volunteers to manage and complete the data entry 
themselves. A Comann Eachdraidh has already inputted 
upwards of 300 new records into the system completely 
independently. This move towards empowering the 
volunteers to manage the process of digitising their 
repositories is essential in order to embed skills, which, in 
the long term, makes the process more sustainable: 
³«EHFDXVH,¶PQRZOLYLQJLQWKHDUHDDQGVDZDQ
advert for volunteers and time has become 
available that I wanted to start to take part. So 
,¶YH IRXQG WKDW ,¶P QRZ DEOH WR OLQN DQ LQWHUHVW
with being able to learn more and hopefully learn 
new skills as well´ 
 
Hebridean Connections Expansion 
The new system has also encouraged more Comainn 
Eachdraidh groups to join the Hebridean Connections 
project, as the use of open linked data allowed their 
previous data sources to be cleaned and imported into the 
new system automatically. This is of key importance within 
cultural heritage as the sporadic nature of community lead 
cultural heritage repositories means there is likely to be 
many different digital archives in different data formats. 
Without importing the data into a consistent format they 
will never be able to be easily connected to the wider 
historical resources.  
³And slowly but surely it came round to the first 
phase of Hebridean Connections where four of the 
&RPXQQ (DFKGUDLGK¶V ZHUH LQYLWHG WR WDNH SDUW 
We were quite interested in being one of these but 
they could only take four on the programme at that 
time. So the latest, this latest (endeavour), it 
allows everyone to come in who wants to come in 
DQG ZH¶UH TXLWH SOHDVHG DERXW WKDW RWKHUZLVH ZH
might be another four years before we could have 
joined´ 
 
Ownership and Collaboration 
Through initial evaluations it is becoming apparent that the 
collaborative nature of the CURIOS tool is allowing 
Comainn Eachdraidh groups to re-evaluate how they work 
together and share their collections. In the original 
proprietary software there was a very restrictive ownership 
applied to records. Only one group could own a record even 
if multiple groups had information for that record. This was 
particularly problematic for records about locations or 
 significant events such as the First World War. This 
restrictive setting meant if a group wanted to edit a record 
owned by another Comainn Eachdraidh they had to contact 
the group and agree transfer of the ownership to the new 
group. This was not always done as some Comainn 
Eachdraidh that had put more information into a record felt 
they should keep their ownership of their data. An example 
of this ownership issue was highlighted by a Comann 
Eachdraidh member that was present during the original 
digitisation:  
³:HOO LW¶V LQWHUHVWLQJVHHLQJ WKHGLIIHUHQWVW\OHVRI
writing from different Comunn Eachdraidh but 
when I was putting in to the old system it was clear 
ZHZHUHJRLQJWRKDYHGLIIHUHQWVW\OHVWKDW¶VRN± 
just conform on cerWDLQ WKLQJV DQG WKDW¶V DOO
ULJKW«,W KDSSHQV TXLWH D ORW ZKHUH SHRSOH KDYH
moved from one location to another, now, I think if 
a child is born on Berneray and then they move 
DZD\WRJHWPDUULHGHOVHZKHUHLW¶VRIWHQZKHQWKH
PDUULHGOLIHKDSSHQVWKHUH¶VPRre information and 
my feeling would be that the place where the 
people were married and had their married life 
VKRXOGRZQWKHUHFRUGDOWKRXJKWKH\¶GKDYHWREH
IHG LQ RWKHU LQIRUPDWLRQ %XW WKHQ \RX¶YH JRW
ministers and people who move around to various 
pDULVKHV«´ (7) 
 
This issue was one that became very apparent again in the 
development of the CURIOS system and had no clear 
solution. In the new CURIOS system originally the data 
was designed so that ownership could be assigned to a 
Comann Eachdraidh but multiple groups could be assigned 
as maintainers by the owners. However it became apparent 
when the Comainn Eachdraidh groups met together that 
they were happy to have a much more collaborative 
approach with ownership no longer used and maintained by 
all groups that have added anything to a record. This 
change was observed during a visit to a training activity 
being conducted by Hebridean Connection with multiple 
Commainn Eachdraidh around data entry procedures. The 
change is discussed in detail in Ethnographic Observation 
1.  
The discussion outlined in Ethnographic Observation 1 lead 
to a complicated five step validation/user permission 
process being removed in favour of a simpler, more open 
process, where a user can edit a record then a second user 
can approve the changes. These changes in the Comainn 
Eachdraidh groups opinions to ownership and sharing of 
their records poses interesting questions around 
collaboration between groups through digital archives that 
need further investigation.  
 
 
Whilst sitting in on a training session that Hebridean 
Connections were running to train volunteers to input data, 
a really interesting discussion opened up around the 
ownership of digital records. This has been something that 
has been of constant discussion in the delivery of the new 
system between CURIOS and HC due to the structure of 
HC and the autonomy of Comainn Eachdraidh (CE) groups. 
As independent groups, each have the desire to digitise and 
publish records from their collections, which has led to a 
need to collaborate. The discussions therefore centred 
around the publication of records; who owns them and who 
KDV WKH µULJKW¶ WR HGLW VXFK UHFRUGV HVSHFLDOO\ ZKHQ DQ
individual may appear in multiple CE. Previously the 
default choice had been to give the ownership of each 
record to the CE that first inputs the data and therefore they 
have the right to edit content and the decision of whether or 
not to open it up to others. However, the potential 
µFOXQNLQHVV¶RIWKLVV\VWHPIRURWKHUVZKRPD\KDYHPRUH
and equally valid information for that record becomes very 
GLIILFXOW ,I WKH\ GRQ¶W KDYH HGLWRULDO ULJKWV WKH\ KDYH WR
seek permission from the owning CE to add their relevant 
GDWDDQGDVRQHSRLQWHGTXHVWLRQDVNHGµKRZGR\RXRZQD
GHDG SHUVRQ"¶ HVSHFLDOO\ RQH WKDW OLYHG in multiple CE 
areas. 
The discussion therefore flowed between the want to retain 
localised repositories of knowledge and the realisation that 
in digital form this was not as possible as it used to be. The 
group wrestled with these issues for some time, 
reSUHVHQWLQJKRZLVVXHVVXUURXQGLQJYDOXHWUXVWDQGµWUXWK¶
were being changed through the need to collaborate in a 
digital archive. Different CEs appeared to have different 
senses of value towards their records and the digital forms 
they take. Some saw thHPDVWKHLUµSURSHUW\¶GLUHFWO\OLQNHG
to the people, land and the physical archive of that CE. 
Therefore, do you trust another group/volunteer to edit a 
UHSUHVHQWDWLRQRI\RXUµSK\VLFDO¶DUFKLYHLQWKHGLJLWDOIRUP
and to do it in a manner that is accuratHRUµWUXWKIXO¶WRWKH
record you are representing? Difficult questions but through 
this discussion, consensus began to develop that, for 
practicality reasons, a more open system would be better 
whereby CE would have to trust each other equally (though 
witKVRPHYDOLGDWLRQVWLOOWRHGLWDQGPDLQWDLQHDFKRWKHU¶V
records. 
Ethnographic Observation 1 
FUTURE WORK 
The next main developments within the CURIOS project 
will be the up-coming launch of the Hebridean Connections 
website to the general public. While investigating the use of 
the linked data cultural repositories by the public we will 
also focus on the on-going technical developments of 
CURIOS and also in-depth investigation of the Comainn 
Eachdraidh use of the tool. Focusing on:  
x Investigation of long-term use by groups and 
evaluation of whether they change their working 
practices? 
 x How do the groups use theiU GDWD RQFH LW¶V
digitised? 
x Who does the data entry / is it integrated into part 
of the collection process? 
x Ownership of the records (not in terms of data 
protection / copyright) ± does putting records into 
a collaborative, open, digital system change how 
the groups view their ownership or records? 
There are also a number of on-going challenges in 
developing a sustainable user driven cultural repository. 
Firstly, as new cultural heritage vocabularies and datasets 
emerge, how can users be encouraged to integrate the 
Hebridean Connections cultural repository with these 
datasets and vocabularies? Secondly, the Drupal-based 
system is currently tailored to the cultural heritage domain. 
How should the approach be generalised so that it can be 
released to the open source community and applied to a 
wider variety of domains on the web? Finally, to investigate 
how semantic web reasoning technologies can be applied in 
a scalable way to automatically extract the implicit 
information from these cultural repositories? 
The future technical developments of the system are going 
to focus on how to automate semantic linking to other data 
sources such as external cultural heritage repositories or 
dbpedia. Allow greater data visualisation within CURIOS - 
how do you visualise linked data in a meaningful way that 
clearly shows the different sources to the user? Allow users 
to greater query their data without requiring any specialised 
knowledge of linked data.   
CONCLUSION 
Open linked data can help make local cultural repositories 
sustainable and collective. Linked data allows for 
collaboration, mutual authoring, distributed responsibilities 
through community projects and the utilisation of other 
community or national resources [12]. The CURIOS project 
is enabling local cultural heritage repositories to become a 
meaningful identity resource for an international 
community, who previously had no access to them. By 
falling outside of national institutional frameworks, local 
people are the 'gatekeepers' of their own heritage and are 
selecting what to commemorate based on their own customs 
of remembering. This kind of digital archive can have, 
therefore, potentially significant social impacts which need 
to be better understood. The vision of Hebridean 
Connections is to expand the collections to incorporate 
those held by other Comainn Eachdraidh. Additionally, by 
making use of linked data, there is now the possibility to 
integrate further sources of data into HC from other 
historical societies or even national organisations. 
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